Abstract: For a connected graph G, the eccentric connectivity index (ECI) and the first Zagreb eccentricity index of G are defined as
INTRODUCTION
E only consider finite, undirected and simple graphs throughout this paper. Let G be a graph with vertex set Other undefined notations and terminology on the graph theory can be found in. [1] For any vertex of graph G, the eccentricity ( )
ε v is the maximum distance from i v to other vertices of G, i.e., ( ) max ( , )
G i G i j ε v d v v 
, then j v is an eccentric vertex of vertex i v . For any graph G, we denote by G the complement of G. As usual, let n S , n P , n C , n K be the star graph, path graph, cycle graph and complete graph, respectively, on n vertices. We denote by
In analogy with the first and second Zagreb indices of graphs, some variants of them are invented, such as multiplicative Zagreb indices, [8, 9] multiplicative sum Zagreb index, [10, 11] Zagreb coindex [12, 13] and so on. In particular, Vukičević and Graovac [14] defined the first and second Zagreb eccentricity indices as follows: 
Then T can be viewed as a tree obtained by attaching a subtree i T to each of 
( ( 1) ( 1 ) ( 1)
( 1) ( 1 ) 0, ( 2 1) ( 1)( 1 1)
which finishes the proof of this lemma. □ Now we define the a function as follows:
By some calculations, we have ( 
Corollary 2.4. Let T be a tree of order
From Corollary 2.4, any chemical tree T fulfills the property
, which is also recently proved by Das. [25] Note that any vertex in the cycle n C has the same eccentricity 2 n   . Therefore we have 1 ( ) ( )
In the following theorem we prove the existence of chemical graphs G with 1 
Theorem 2.5. There are infinite number of chemical graphs
Proof. Now we consider the graph
Note that G is a 3-regular graph of order 2n. Assume that 
THE GRAPHS WITH E1(G ) ≤ ξ c (G )
In this section we prove several results on the graphs G with
K is just the k-cube which is a k-regular graph with each vertex with eccentricity k. Now we give a more general result. Example 3.1.
Next we turn to the results for the graphs G with
Although in Section 2 we prove that
for any tree of order 2 n  , we have the opposite result for the complements of all trees of order 2 n  . Below we first list an essential lemma for the complement of a graph. Lemma 3.2. [27] Let G be a connected graph with the connected complement. 
Proof. To the contrary, we assume that deg ( ) 1 
K has eccentricity 3, and any other vertex has a same eccentricity 2 in it. Thus
Note that all the graphs described in Theorems 3.4 and 3.5 have diameter at most 3. In Ref. [28] , a class of graphs are constructed with exactly two distinct eccentricities (see Figure 1) . Here 0 G is an arbitrary graph, each of whose vertices is adjacent to any vertex from 1 
